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l»plGaNil 7<7)H*(7)fi#lc(ifM-^-r\ *O*Jft8BK<0*^J3t"*- 
Z> 0 X*). m,foW \,zi±. p ffiijm« 2 0 >f X * ^Mmmo pIGaNll 7 co 

1-& C itm, jstTW^jSiiH* (afm) tc=t^taiiJJis*^ctn(i\ T^^itf^tc 

OpIGaNil 7W.OJS§ CD^^C0|§ B H H 14(i^O^tCi:b^-Ci;v^^^ 
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z<D$£^±vym^m&<7>&4% zmi-rx pin 2 0 ^iit^. tttt:, $ 

1 OHJfc^JS-ejE^^: «t ? tc p ilimS 2 0 -f X * ^ftmWk<n pIGaNl 

1 7Ot^Xo50 %\XY\Z.-$h Z. t \z I f) % ^HtJ&ftgR 2 2t:p 2 0 ^ 

[0 0 4 9] 

;oi2 (nmmm k x tuz\ m 1 nnmnm t mm*m& zn&zt &x § 

Sliris pffllJ«®2 OO^M X£^fttfM£<9pMG a NH 1 7 5 0 

g a N^n^^-r pn&i&bmox v —me>ft±*mz z t&x*& 

i> o 

[0 0 5 0] 

- (7) ^ 3 o mtmm \z^xa, no umbs fciii«i[:igS:iJe>TpiG 

a NJp 1 7 S -ejfcR pIG a Nl 1 7±Upffll«ffi2 0 £?£j£"t&o 

HffeT-A^HBIti-SCitm: t77^f7ill l7&*<b. niG aNll 2fr 
b±.<?>Wfr*Wm+Z>o #Cfc, Z<D£n^XMn.ZfotznW.G aNi 1 2WI 
I*xyf^r4^:J: ^fflftLfclfe, HI 1 4 fc^-J-J: ? K> nIGa NJg 1 

2 co^M K n ffiijm® 1 9 ^Mt & o -On Mil 1 9 (±00 ili'ITO^ <b 

nIG a NJg 1 2 <7)»£v«C^/;otnlJIi 1 9 ^MtS - ^**-C • 
i.*o ifc, ^On««*l 9 *T i/P t/Au»jtO^JK»«il»w«t 

nlGaNll 2 £j§ Lt^^MM? «fc n \z-f%> tztb 
, [HI 5C^tJ:^^ ^Afl^<^»^t-*tJSi"«»«'t-^»t4nl8*Sl 9 
i:HP» 1 9 a £f£&t£o 
[0 0 5 1] 

<?> o 

mm$2 003-3054805 
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22/ 



[0 0 5 2] 

Hfft^MSrBI l 6 HtP-To 
BI 1 6 Ktt^ «t d -OilH£^7j^ffitc£>wC(i, "9-7 r >f 1 1 <D~m 

G aNM^Z-ft- KcO-^tcT l^T^j&^ftT^&o #GaN^ 

y^lfijllti. (R) H»GaNif^t-K, Htfe (G) f&ftffi 

ct)G a Nlif^M Kfc.fctfW'fe (B) #§r;fcffi<7)G a N^flft^ Kt5* 
IS& LTEfll £ ft, ^ti^<7)3o<7)Ga N^M^M * - Kfc X *) 1 ®3ft^J& 
£*LTv**o x^fflKE^JSftfc^fel&SfefflOG aNlW'ft- KOpfflUm 
12 0m±(iEH2 3 U«t OSnCSMSSfU [b]«H. xjffiuz&$\\2titzm& 
ffl(OGaN|J*?Mt- KOpfllS2 0[5]±Ji@£l£2 4 iZX iJSv^cS 
x^ftKE^JSftfcWfel&jfcffiWG aN«^t- K«p«t2 
0R±(iE*Sl2 5 Hi 0£v>(:ft«$*iTt>-5o ~ ^\ nfflm^l 9t±y^|fiJ»- 
19 , y^lfiJKE^JSflfcG a N^M^^f K<0*lllt*ot 

[0 0 5 3] 
[0 0 5 4] 

z\<Dm4<7)mm^WAzxfii£, &g a N&^ytyj 1 <D$mMWi\z 

* , i£ <7) -7 ;u # 7 - ® i^^mw & Hia-r £ ci £ tfx £ * o 

[0 0 5 5] 

£11(1121 1 6»:/7tI«^gifc|SI#4*jSS:|ft*o 

tBIE# 2003-3054805 
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10 0 5 6] 

C<7)i5<7)iffifii:j:^l±\ a NM*^-ft- Kri ? H 1 OHJfcBIBIK 
[0 0 5 7] 

HI 1 7 -El 2 2teZ<D§kW<7>m6<D$kMfcWz£2>G aNM^^t - KO 
Rit:£ft*Ijg0KjFU #HOA(±SMI3, Bt±»NSEI-e**o 02 3 

[0 0 5 8] 

«t -9 puna i 3 fc^rr&jfc^v;** 1 4 z 

>kK, 118i:^tJ:^:, I1«I^IC, WP8B1 3 KisifZ n 
IG a Nf 1 2 ±tc nlG aNll 5 fc^fcSI^^KJjfcftSiir&J^ 
;o^i^lD^fi:nlGaNil 5 OJ&tR £it#>> ^ftiMttt^o 
i^iMfc<OnIGaNil 5K*3V*Tfi, ^6o^fl|jBliSI^f»i 

^m&cr^^^tt^^N «x.wri o^mgit^*»), -toft $ 1*01 *.ff 5- 1 

0 ft m^&Xfr&o 
[0 0 5 9] 

^tc, h 1 9 n^-r«£ mi <7)mmfmt mm.izLx, 1 4* 

IGaNll 5^ ? fM^tL7t:G a N#Pl*» ? #<b *i& 0 
[0 0 6 0] 

^COG a NtnX*«^rMOC VD^ffi^RJSW^Ati. # 1 V^M^U 
tmmz, mM<vm&iti<zm^X , i2 0i:^t±^:, ^OGaNjplSt± 
#!lx.(£ I nGaNl«|l 6 is «t £/ p M^Mf i: LT0Ox.tfM g K- 
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^-v! 24/ 



^tifcpIGaNil 7 fcFiiKJi 1 0 ^ m/h <t «9 5I^J&:ft^j£-CM.&J& 
ft£« 0 d*Ui<fcoT, Afti^O n 1 G a NI 1 5 I: f 0±HiJ J: ^ 
MIS^MMftL^fWi 1 G^ct^'pSGaNil 7ti:J:i), f7'Mrn 

[0 0 6 1 ] 

7XM4tUSi0 2 Jg^fflv^tiT pIG aN| 1 7 0l$ftNli:, 
[0 0 6 2] 

#CK, ±1© i t t:LTG a N^fftiSrig$^t7 r >f 71S 1 l£ 
MOCVDgl*»?>JR»)Hlto 

mwmffimmtmmzLX, P IGaN117fcJ:^ttil6i:|1 
□«K 1 8 fc^Jft U £<*>H!PfflS 1 8 K nMG a N* 1 2 «r*fcBS-g\ dOBBP 1 
8 ^I^tnlG aNil 2 h LfcnfBfcffil 9 *Bj£i-&o 

[0 0 6 3] 

1 e^iJFpIGaNil 7<0±ffiC, WiLlfN i/P t/AuiSWpfl! 
112 0 Wt5 0 ---e, >TOpfflijmS2 0 fi, ffiCli, A^lt^Oi® 

ttiie^i^pIGaNIl 7 <7)|g H B H tt(±jfe0^tcJt^TMi/^ ktf&^tz 
tbXhZ> 0 

[0 0 6 4] 

- Of, ±j£(7) J: 9 LtM 9 '4 * - KWit**^ $ *Lfc*« Sr R I E \zX 
- K£EI2 2 H^f o HI 2 3 C^»,WG aNlWMt- KOWf® 

m»E#2 003-3054805 



#SI 2 0 0 2 - 2 6 1 4 0 7 V \ 25/ 

[0 0 6 5 J 

mm I Gii^'pIGaNil KD^m^G a NllitOfi^if; 
L£^MKT-fIMI (SEM) ¥K*HI2 4 t;^i- 0 itmvytzsb, IEI2 5H, 
M*Oilii^i^<t^>G a NJnl*f£^®£Jf J£L;t:S EM?I^itt 0 EI 2 

[0 0 6 6] 

<7) X n iZ LXm& £ flfz G a N ^H^c ^ >f * - K<7> p fflm® 2 0 t n ffilJWM 

1 9 t^mtznmzmLrmMLtztz?), ^n.m u^i nMi:si:tM 

«3 8 0 - 6 2 0 nm<7>mmx\ t77^7i«l 1 £il LfcH^fcttKi"* 
[0 0 6 7] 

-^6<7)ilfiCJ:tilf, S i 0 2 J&^fc&jat 

ft-v-X^ 1 4<DMUU 1 3 K*5lt& nIG a Nf 1 2 _Ltc A^if n M G 

aNH5 £S&J&£S-£T;&»e>J8c£v;** 1 4 ixyfv^L, -£<7)mz 
fgteS 1 6io=t^pMG aNi 1 7 ^J&K «t o i:LO^it»:i >J > p 
SGaNil 7cr)^S^n^g-rx^ 14^f>S i j&^K LtMi « 0 

<7)pIGaNil 7 It^i, Z>^XitG a N^f&ftr^ K<Of^ 

%}*E<D1al±.&m2>Z£ tfX & Z> o 
[0 0 6 8] 

ttz, ^M»nlGaNil 5 <OCW^ JiM^j&JI^&MiJf 
H^i^pIGaNil 7^|g H H H 14(i#N#m,^-e*^,^ ( hHSn^-r, >l(7)p 

iGaNii 7<Dcmfrb&&±miizm&<nftMfrt>mLxpmnm2 o 

[0 0 6 9] 

IC nfJJSH 1 9 Off^&O/caMlpMG a Nil 1 7 fciO^ftJf 1 6 I- R I 
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Hit * JRii-r & *^tc^lB £ & a6 ic p M G a NH 1 7 & «fc 1 

<Dmi±m 1 6 K«flW«H£-f SOfcJBlt&C:*: « Lv^\ £ OlfI^14t * 
SBfrJiHI&K&ftT&Sjg # &§|$5M p fflima 2 0 <t -€-Oia#0 2 ~~ 5 ^ m^laH) 
^ h -tfr KM tLX v tz *b , l§7fc#14 <b ill&SP £ X If $ v > 0 
[0 0 7 0] 

ttz, AftlM^iiiGaNil 5^iOjS5$**^SH4itt:J: 
»}, fWiffiWffittil 6^^f§^L^7fe^A^§t^OfflM-eT^i;RI^$-^^) 

^t^o HK, p1ffjm®2 0 <h LTN i /P t /A u#a60<>OS:fflv»aft*> 

m « < -r & - 1 &x § , §Bfc£»£ a < -t h z\ t § & Q 

[0 0 7 1 ] 

^co^ 7 o^M^K33v>Tfi, # 6 (n-mmnt mmKumzmtbx p ig 

a Nf 1 7iT^ft?^t, pSGaNfl 7 <D±MH p jijm® 2 0 ^Mt 

^-A^mM-f^^tiZX *K t7r^7ill 1^£>, nIGaNll 
2frb±<DUfr*mmi>Xfrm-tZo ^CU, -OJ^KLTflJStStifcnMGa 
Nl 1 2 <Dmn*J- y ^ y 7tz tlz X <0 ^MitLtz'i^ 12 6 K^-f J: 9 K:> n 
IGaNll 2 co^Mlc nffiijmMl 9«t^>o ZOnmM&l 9 (i^Ux-fdf I 
TOiW^^-SSitSi: LtU<, ^ Otl^ti^^i^O^^C^^t 
aSBfrSr^trnSiG a Ni 1 2 OOTOJA^BStCfrfcoT nfflij«ffil 9 £}fM 

"t*it3&*r§4 0 c<7)nffiijms 1 9 £t i /p t /a uM&(D&mmm 

mKXQMm-t&Hk&iZtt, nIGaNll 2*mLXZ\.mz3t-t)mMZtl2>X 
nfljmM 1 9 KMPfflS 1 9 a £f£lt£ 0 
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[0 0 7 2] 

a N^Uft^ Kcoftt? 0 SI 6 <7)H«^« * G a N^H**^ 
[0 0 7 3] 

z<nm9 (Dnnwm^ <t *u*, & 5 nmnmrnte <t cm 6 (nmmnm t mm* 

[0 0 7 4] 
[0 0 7 5] 

08x.tf, -|9©IIIK3^tflf/:li, TO, J£R 

H&£gfc<I> «Jt, »u JE$h -/n-fc^fcffcffln-cfc «fcv\, 

[0 0 7 6] 

X, v > fc> v9> S >f > 7 (bowing) \z X Z> / * > K ^> v y°<Dffi/^mW: ZfeZtztb 
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I n G a NCA 1 imZ-X A lGalnNtLTUv^o MK, 
t, 1 6 b nIG aNH5 t OW-^fgftJB 1 6 i: plG a Nf 1 7 



[0 0 7 7] 

Htw, ELO (Epitaxial Lateral Overgrowth) Tlrte ¥<Di$3j 

[0 0 7 8J 

IfAu^Agt^fflv^ £ i> pIG a NJg 17b pt«ti 2 0 fctf>R|H 
iSttS 1 6^f§£L7^0MASJiTF^J¥££^U Ni, Pd, Co, Sb& 

> * ? h &mm £ X Z> Kttm&$h%:T\ G a N^&ft*^ * - F<7)|§^*»<7) «t 

[0 0 7 9] 

^ £ Kit?- a -r a*-e i & o 

[0 0 8 0] 

ct vm 2 aic*iao^*#»*«flw $ n^isn^^: § $ <d 5 0 %^t-c& 



[0 1] 
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[0 2] 

c<7>^o^ i (Dmmmiz±z> g a n^h^^w K^^it^-^^i^-r 

[El 3] 

-o^^ct)^ i <Dmtmm^±z> g a n^ht^ ^ k^^s^oti- 

[IH4J 

^ £ ib o n & x i/wtm it*s„ 

[0 5] 
[13 6] 

zcv^mon i commfm^zz g a n^#£^^ KoMis^ri^m^-r 

[H7] 

d^HH^co^ i (DmmmKXZG a N^flft^ KcoUfMU-e^^o 
[H8] 

d(7)#|B^(7)^ l c^)^»StC J: h G a N^f&^^M ^- K<DmirL-7fc#14£^ 
1-BM[21-C&£o 
[EI 9] 

m i o] 

zommom i commwrn^xz g a N^n^r-r k^ii-mh4^ p 

[EI l 1 3 
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[HI 2] 

^ >r x * /h $ < -r * a a * » w - t * ^ * <o la "t? * * o 
[mi 3] 

o 

[014] 

O 

[0 1 5] 
[116] 

[mi 7] 

[[3 18] 
[019] 

2>t2tb(D mu m&x zmm 0 -r- & s 0 

[02 0] 

£ ^ o ss$hs la is «fc yfffi 0 t? * & « 

[02 1] 

2003-3054805 
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[022] 

& tz t> <r> mum & x xmm m -e & & 0 

[El 2 3] 

6 i ^ G a NlM^^f =*- KOWfHEI-e**o 

[02 4] 
[025] 

t^G a NtjnX»«<7)^M<7)^^^1-|l]ffiftffl¥*-e*)^o 
[026] 

[ff-tcof^] 

11... t7r>f7*R, 1 2 • • • nIG a Ni, 1 3 • • • 1 
4 • • • J&fi^X^ 1 5 • • • nIG a Nik 1 6 • • • 17 • • • 

plG aNl, 18 • • • maU, 1 9 • • • nUmm, 20 • • • pfflSS, 
2 3, 2 4 , 2 5- • • BE$I 
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mm 

[mil 

A 



13 





13 



11 12 (n) 

7 -f 7lS nSG a N 



B 



13 



14 




14 



12 (n) 



11 
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[02] 

K 15 (n) 




ttifHf 2 0 0 3 - 
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[0 3] 



A 



15 (n) 




12 (n) 



B 



15 (n) 




12 (n) 



miHf 2003-3054805 



9feM 2002-261407 



^-v: 4/ 



[EI 4] 



A 



17 (p) 
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[0 8] 

20 m 




Wffi. C m A ] 
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[m i o] 

30 



3 20 



* 10 



* 2 pm 

* 4pm 

* 6pm 

* 8pm 
o lOym 

12pm j£ 



#>0 



200 




4 6 8 10 

P flM®&©-9--f X ( m m ) 



12 
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[EI 1 3] 
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&m 2 0 0 2 - 2 6 1 4 0 7 
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[018] 



A 
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2 0 0 2 - 2 6 1 4 0 7 ^- V \ 16/ 

[mi 9] 



A 
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[H2 0] 



A 




12 (n) 
11 
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[021] 

A 



17 (p) 




12 (n) 
11 
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[02 2] 



A 
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[0 2 6] 
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mm 2 0 0 2 - 2 6 1 4 0 7 ^- v : 1/E 

k ifo± l £ ^stt**^ *nat*o 

1 7 7 7Si 1 1 ±C nlG a Ni 1 2 -£«D± 
US i O2 r^XJ:i)Sfi77^«t^o l£*-?.*?tf>BI!P«5Ki3tt&ii 
IGaNil 2_LH7 L ;^§tff^^nglG a Nl 1 5 £ii}RJ&:ft 
^*i7f> L nlGaNll 5 £ i ^ HgMS^ffi Kf&tt* 1 

nffl«S 1 9 i3 «t ^ p 1ffJ«fe 2 0 £J£j£-r* 0 
[S^i] H 7 
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m m a m m m 



[000002185] 



1 . B 1 9 9 0^ 8J330B 

ffi P/f m^^p D p)IIE4bp D pill 6 TB 7 1=3 5-^- 

2 . tl^H B 2 0 0 3^ 5^153 

Kits] 

9f m^^p a p)!!E-1tp a pill 6Ti 7#3 5-t 



